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摘  要 
SA 企业是厦门一家生产不间断电源 UPS 和精密空调的工厂。随着国内工
人工资的不断上涨，加上和兄弟工厂制造成本的竞争日益激烈，提高直接人工
效率，降低人工成本和制造费用，从而降低总制造成本，提升企业的竞争力。
提高直接人工效率成为了 SA 企业可持续发展的必要。 








































SA enterprise is the manufacturer of UPS and Cooling products at Xiamen. With 
salary increase for the workers, keen competition on total manufacturing cost with 
“brother” enterprises, SA need to improve direct labor efficiency，reduce labor cost 
and overhead cost with the result of total manufacturing cost decrease, this will 
contribute to the improvement of competition ability for SA. Improving direct labor 
efficiency is essential to the continuous development of SA enterprise. 
The thesis is based on the knowledge of Lean Production and KPI performance 
management, on analyzing 4 key aspects which impact direct labor efficiency: very 
low line balance rate, many downtime hours on production line changeover, time 
lost for single job skill and no performance appraisal system for the workers. Then 
define the solutions and implement them on production lines, includes improving 
line balance rate through applying ESCRI to optimize manufacturing process, this 
lead the decrease of MUDA of waiting, standardizing changeover process to reduce 
changeover downtime, develop multi-skilled workers to improve efficiency, 
establishing and optimizing KPI performance appraisal system for workers to 
improve enthusiasm.The actual performance of SA company has validated the 4 
solutions to improve labor efficiency obviously. 
This article studies SA enterprise and the similar enterprises have a high 
reference value and reference to general business of implementation of Lean 
Production, have a theoretical value of the role and the guidance to manufacturing 
operations. 
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2  直接人工效率的相关理论研究 
2.1  作业时间研究 
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